This research includes study of the effects of general anesthesia on lipid peroxide formation and some antioxidant system in serum of patients with appendix surgery. Forty seven patients under general anesthesia with age range of 15-45 years living in Mosul city were selected. The level of serum malondialdehyde (MDA), reduced form of glutathione (GSH), superoxide dismutase (SOD), uric acid, albumin and ceruloplasmin were measured. The results showed a significant increased in MDA level (as an index of lipid peroxidation) in patients under pentothal anesthesia in comparison with preoperative samples. On the other hand, patients under general anesthesia had decreased GSH concentration, SOD activity, uric acid, albumin and ceruloplasmin concentration when compared with preoperative samples.
INTRODUCTION
Despite improvements in surgical techniques, anaesthesia, is associated with oxidative stress. 1 Oxidative stress is a disturbance in the balance between the formation of oxidizing species (reactive oxygen species and other radicals) and their effective removal by protective antioxidants (AOX). Overwhelming radicals generated in the bloodstream and tissues can induce oxidative damage, representing by lipid peroxidation, to the cell membranes, lipoproteins, proteins, and deoxyribonucleic acid. 2 The peroxidation of membrane phospholipids generates malondialdehyde (MDA) -an end product of lipid peroxidation and a marker of oxidative stress produced during general anesthesia in dogs. 3 On the other hand, recent interest has been focused on the role of AOX to prevent such injury produced by oxidative stress. 4 Glutathione, superoxide dismutase, uric acid, albumin, and Ceruloplasmin possesses antioxidant activity, were used in the present study. On this basis, measurements of parameters for oxidative stress are a good technique to express the degree of cell damage. 1 Accordingly, the aim of this study was to measure the degree of lipid peroxidation, expressed by plasma MDA, which is a reliable index for oxidative stress in vivo, and antioxidative system activity changes in patients with appendectomy under general anesthesia by Pentothal and flothin.
SUBJECTS AND METHODS The Experiment
Forty seven patients aged 15-45 years, 21 men and 26 women, undergoing general anesthesia of appendix surgery (appendectomy), were consecutively enrolled in a prospective observational setting.
Anaesthesia was induced with pentothal 5mg/kg, which acts as hypnotic in addition to anesthetic agent. Sodium thiopental, better known as Sodium Pentothalis, is a rapid-onset short-acting barbiturate general anaesthetic. 5 Following intravenous injection, the drug rapidly reaches the brain and causes unconsciousness within 30-45 seconds, and in about 5-10 minutes the concentration is low enough in the brain such that consciousness returns. For this reason, thiopental is not used to maintain anesthesia in surgical procedures. Instead, anesthesia is usually maintained with an inhaled anesthetic gas, 6 flothin 1-2% which continue to the end of operation, usually for 35-50 min. (the time consuming for appendectomy procedures).
This study was conducted in Al-Salam Teaching Hospital, Mosul City, and approved by the local institutional review board, and all of the participants provided written informed consent. None of the patients had a history of previous diabetics, chronic inflammatory conditions, hepatic or respiratory disease, and those on antioxidants, vitamin or other medication were excluded from the study.
Blood Sampling And Biochemical Analyses
Venous blood samples were drawn into plain tubes. Two blood samples were collected from each patient, one was collected 5 minutes before operation (preoparation), and another was taken 30 minutes after the first sample (during or intraoperation). The tubes were centrifuged for ten minutes at 4000 xg. and the serum was separated. The analytical determinations described below were either performed immediately, or serum was stored at -20°C and used within 72 hours.
Lipid peroxidation was estimated by determination of the level of serum malonyldialdehyde using thiobarbituric acid reaction (TBARS) according to the modified method of Gilbert et al., 7 while the level of glutathione was measured by a modified procedure utilizing Ellman`s reagent. 8 The activity of SOD levels in blood serum was determined using photochemical method described by Brown and Goldstein. 9 This methods depends on an indirect approach to determine the SOD activity through the change in formazene absorbance formed from the reduction of O 2 • , (which is produced by radiating the sample of serum with light) for nitroblue tetrazolum (NBT) dye. Decreased difference in formazene absorbance means increased SOD activity. Ceruloplasmin was measured by modified method described by Menden et al. 10 The level of Uric Acid 11 and Serum Albumin 12 were also measured.
Data Analysis
Data analyses were performed using SPSS software version 10.0. Results were reported as mean ± standard deviation. Comparisons between groups (pre-operative and intra-operative data) were carried out using the Independent-Samples T-Test. A value of P<0.05 indicates statistical significance. 13 
RESULTS
The effects of general anesthesia induced by pentothal in pateients with appendix surgery on lipid peroxidation and antioxidant status are presented in table (1) . MDA was significantly increased in patients exposed to pentothal general anesthesia, while GSH, SOD activity (expressed as increased formazene absorbance), uric acid, albumin and ceruloplasmin were decreased significantly in comparison with preoperative samples that are not exposed to anesthesia. 
DISCUSSION
In the present study, we evaluated global oxidative stress-induced anesthesia by means of MDA, and we showed significant differences in the lipid peroxidation represented by MDA between the groups investigated. These results can be compared with those obtained by other investigators, 14 in which plasma lipid peroxidation levels were found to be higher in those subjects exposed to anesthetic gases. Similar results regarding lipid peroxidation were described in another study 15 revealed an increase of values of MDA, which was caused by the general anesthetic drugs. Increased lipid peroxidation in the blood of exposed subjects warns that oxygen free radicals have increased in the body and thus might attack cells, which, in the longterm, results in multi-organ damage. 14 On the other hand, the antioxidant defense system was affected by free radical injury in anesthesia and surgery personnel who had been exposed to inhalation anesthetics. 16 In the present study, GSH was decreased significantly in patients after exposure to anesthesia.
Although a number of mechanisms exist by which aerobic organisms normally prevent or limit the damage caused by toxic oxygen metabolites, the defense mechanisms that first evolved seem to have been produced by the SOD. 17 Superoxide radicals are highly reactive products that are known to induce various pathological changes in the subject. SOD is an enzyme that scavanges superoxide radicals. 18 In the present study, SOD was decreased significantly in patients after exposing to general anesthesia. This can be compared with others, in which the mean Treatments Parameters plasma SOD like activity before the anesthetic induction in surgical men of all groups was 5.70 ± 0.41 U.ml -1 and a marked reduction in plasma SOD like activity was obtained during enflurane with N 2 O anesthesia. 18 Another antioxidant parameter, uric acid, was included in the present study. Uric acid was decreased significantly in patients following thiopental anesthesia. Similar result was obtained by Tooru et al. 19 in which serum uric acid concentration was significantly decreased from 2 hours after the start of anesthesia to 3 hours after the end of anesthesia in the group under propofol anesthesia. In contrast Giler et al, 20 suggest no changes in uric acid level following halothane or nitrous oxide-oxygen and relaxant anesthesia.
In the normal physiological status of the organism, lipid peroxidation is strictly regulated by the antioxidative system. Metalbinding proteins, such as ceruloplasmin and albumins can exhibit this antioxidative properties. 21 Accordingly, Albumin and ceruloplasmin were decreased significantly in patients during operation in the present study. This may be contributed to increased free radical formation due to pentothal anesthesia.
CONCLUSION
We concluded that the antioxidant defense system was affected by free radical injury in anesthesia who had been exposed to pentothal general anesthesia. 
